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Description

[0001] The present invention relates to the field of
moulding three-dimensional products from a mass of
foodstuff which is suitable for human consumption. In
particular, the invention relates to the production of
moulded portions of a foodstuff starting from a mass of
the foodstuff in question, which mass is of substantially
pasty, pulpy consistency. The invention relates in partic-
ular to the moulding of edible products from a mass which
predominantly comprises pounded meat, in particular
chicken or other poultry meat, but also beef, pork, etc.
The invention also relates to the moulding of products
from fish, dough, etc.
[0002] With regard to the processing of poultry meat,
the invention is based on the recognition that the process-
ing of poultry produces low-quality meat, for example
meat which has been mechanically removed from the
bone and meat trimmings, which can be given a higher
added value by being upgraded. Also, there is an increas-
ing consumer demand for "moulded meat products", for
example for snacks, and for meat products with an at-
tractive appearance. In these sectors, demand may
change quickly, so that it must be possible to adapt the
production method according to the invention quickly to
meet demand. Furthermore, it is observed that the de-
mand for moulded (meat) products is very high, and con-
sequently it must be possible to achieve a high production
capacity.
[0003] Various methods and moulding machines are
known for moulding products from a (meat) mass, and a
number of these methods and moulding machines will
be described briefly below.
[0004] US,4,987,643 has described a moulding ma-
chine of the "slide-plate" type, for the purpose of produc-
ing portions of hamburger meat. A machine of this nature
has a substantially planar moulding plate containing a
plurality of mould cavities for the meat mass. The mould-
ing plate can be moved to and fro substantially in its hor-
izontal plane for the purpose of displacing the mould cav-
ities between a filling position, in which the mould cavities
are filled with meat mass which has been placed under
pressure by a meat pump, and a removal position, in
which the moulded meat products are removed from the
mould cavity. The capacity of a slide-plate machine of
this nature is limited in particular by the rate at which the
mould plate can be moved to and fro; it is necessary for
the mould plate of the known machine to come to a stand-
still at the filling and removal positions. The speed of
movement of the mould plate is limited by the inertia forc-
es which are generated by the heavy mould plate which
is moving to and fro and the components which are con-
nected thereto. The reciprocating movement is partly lim-
ited by the fact that the mass which is introduced into the
mould cavity under a filling pressure has to remain in the
closed mould cavity for a certain period in order to obtain
the desired cohesion or adhesion of the pieces of meat.
The design of these known moulding machines of the

slide-plate type has proven unsuitable or, at any rate,
disadvantageous for further increasing the production
capacity, which would be desirable in view of the increas-
ing demand for moulded meat products.
[0005] Another known type of moulding machine for
meat products and the like is the "turret-type", an example
of which is described in US 4,193,167. In this type of
moulding machine, the mould cavities are arranged on
a horizontal rotating wheel which can be rotated about a
vertical axle. The mould cavities have an opening on the
underside of the rotary wheel, so that the mould cavities
extend parallel to the axis of rotation of the rotary wheel.
Opposite the opening of the mould cavity, this known
moulding machine has a mechanically displaceable
base, the movement of the base being derived, via a
cam-disc mechanism, from the rotation of the rotary
wheel. The operation of the associated filling device is
synchronized with respect to the rotation of the rotary
wheel. In this known moulding machine, the large number
of and interaction between the moving components again
limits the extent to which the capacity can be increased.
Particularly when removing the moulded products, the
adhesion of the meat mass to the side wall and the base
of the mould cavity represents a problem for operating
with success at high speed. The way in which the mould
cavities are filled in this known machine also limits the
production capacity.
[0006] Another type of moulding machine for moulding
three-dimensional products from a meat mass or the like
is the "rotating drum type". Known moulding machines
of this type have a rotatable drum which is driven in con-
tinuous rotation by an associated drive, with a plurality
of mould cavities on the outside of the drum, which cav-
ities, in a filling position, move past a filling component
which is arranged along the outside of the drum and by
means of which the mould cavities are filled with (meat)
mass. In a removal position, which is located further on
in the direction of rotation of the drum, the moulded meat
products are driven out of the mould cavities. In this type
of machine, the mould cavities are located transversely
with respect to the axis of rotation of the drum.
[0007] Examples of known moulding machines of the
"rotating drum type" are described in US 3,504,639, US
3,851,355, US 4,212,609, GB 2,259,043, FR 2,491,734
and FR 2,538223. The development of the moulding ma-
chine of this "rotating drum type" is currently not suffi-
ciently advanced for achieving the production capacity
required both currently and in the future, and consequent-
ly the abovementioned slide-plate moulding machines
have the highest capacity and are used for mass produc-
tion.
[0008] In the following text, it is assumed that a filling
pressure is exerted on the (meat) mass which is to be
introduced into the mould cavity in order to fill the mould
cavity with a portion of the mass. Therefore, the filling
pressure is the pressure which is exerted on the (meat)
mass while the mould cavity is being filled.
[0009] In order to ensure that the (meat) pieces of
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which the mass consists adhere to one another, thus
producing a dimensionally stable product, after the mould
cavity has been filled with the (meat) mass, the mass has
to be subjected to a fixing pressure for a fixing period
which takes place at some point between the time at
which the mould cavity is filled and the time at which the
moulded product is removed and during which period the
portion of the mass is enclosed in the mould cavity. After
the fixing period, an edible product which forms a cohe-
sive unit in a three-dimensional shape is obtained, which
product can then be removed from the mould cavity.
[0010] In known moulding machines, such as for ex-
ample the moulding machine which is described in EP
0,447,003, a portion of the mass is pressed into the open
mould cavity by the filling component under a filling pres-
sure.’Then, the mould cavity is closed by the fact that the
moulding plate with its mould-cavity opening slides away
from under the opening of the filling component and
moves under a closed top plate. Inevitable leakage from
the mould cavity and/or relaxation of the mass in the
mould cavity indicates that the pressure of the mass in
the mould cavity falls slightly after the cavity has been
closed. In the context of the present application, the pres-
sure which then prevails in the closed mould cavity is
regarded as being the fixing pressure. This fixing pres-
sure remains present during the displacement of the
mould plate until the mould cavity reaches the opening
in the bottom plate, with the result that the mould cavity
is opened to atmosphere. In this known moulding ma-
chine, the fixing pressure is therefore directly and exclu-
sively related to the filling pressure, and it is impossible
to control the fixing pressure independently of the filling
pressure. Also, the duration of the filling period and the
fixing period cannot be influenced independently of one
another, since they are both determined by the displace-
ment speed of the moulding plate of the moulding ma-
chine. A final drawback is that as soon as the opening in
the bottom plate is reached, the mass in the mould cavity,
which is still under pressure, immediately seeks to es-
cape from the opening which is increasing in size, and
this has an adverse effect on the shape of the product.
[0011] US 3851355, on which the preamble of claim 1
is based, and US 3137029 disclose a device for moulding
three-dimensional products from a mass of foodstuff
which is suitable for human consumption. These devices
include a pump device for pumping the mass and a ro-
tatable drum with mould cavities. A mass-feed compo-
nent is arranged in a mass-feed position along the path
of the drum for the purpose of feeding the mass to the
mould cavities. A closure means is present downstream
of the mass-feed position.
[0012] It is an object of the invention to propose meas-
ures for producing foodstuffs with a product body which
is composed of a plurality of parts, products with an in-
ternal filling, etc.
[0013] The present invention propose a device accord-
ing to claim 1.
[0014] The invention will now be described with refer-

ence to the drawings, in which:

Fig. 1 shows a diagrammatic cross section through
a first exemplary embodiment of a moulding device,
Fig. 2 shows a diagrammatic cross section through
a second exemplary embodiment of a moulding de-
vice,
Fig. 3 shows a diagrammatic perspective view of a
third exemplary embodiment of a moulding device,
Fig. 4 shows a diagrammatic cross section through
a fourth exemplary embodiment of a moulding
device ,
Fig. 5 shows a diagrammatic cross section through
a fifth exemplary embodiment of a moulding device,
Fig. 6 shows a diagrammatic cross section through
a sixth exemplary embodiment of a moulding device,
Fig. 7 shows a diagrammatic cross section through
a seventh exemplary embodiment of a moulding
device ,
Fig. 8 shows a diagrammatic cross section through
an eighth exemplary embodiment of a moulding de-
vice,
Figs. 9a-g show examples illustrating the filling pres-
sure and the fixing pressure in possible embodi-
ments of the method according to the invention,
Fig. 10 shows a diagrammatic cross section through
a ninth exemplary embodiment of a moulding device,
Fig. 11 shows a diagrammatic cross section through
an exemplary embodiment of a mould ,
Figs. 12a, 12b and 12c show diagrammatic cross
sections through further exemplary embodiment of
moulds,
Fig. 13 shows a diagrammatic perspective view of a
moulding device of the rotating drum type, possibly
in accordance with one of Figures 4-10, in combina-
tion with an exemplary embodiment of the feed
means for the mass,
Fig. 14 shows a variant on the design shown in Figure
13.
Fig. 15a shows a diagrammatic, vertical section
through an exemplary embodiment of a moulding
device according to the invention,
Fig. 15b shows a diagrammatic cross section
through a further exemplary embodiment of a mould-
ing device,

[0015] Figure 1 shows a first exemplary embodiment
of a moulding device 100 for producing edible products
of three-dimensional shape from an inherently shapeless
mass of foodstuff which is suitable for human consump-
tion, in particular a mass of pounded (chicken) meat. The
moulding device 100 is of the "rotating drum" type and
comprises a rotatable drum 102 which, in an immobile
frame (not shown), is mounted in such a manner that it
can rotate about an axis of rotation 103, which in this
example is substantially horizontal. The drum 102 is driv-
en at a substantially constant rotational speed in a direc-
tion of rotation indicated by arrow A by drive means (not
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shown).
[0016] The drum 102 is provided with a plurality of
mould cavities 104 which are distributed over the outer
circumference and form openings which run all the way
through the drum wall 102 and are thus open on both the
outer circumference and the inner circumference of the
drum 102.
[0017] In order to feed meat mass to the mould cavities
104, an immobile mass-feed or filling component 105
which bears against the inner circumference of the drum
102 is arranged at a mass-feed or filling position. The
filling component 105 in this case comprises a connection
piece 106 for an extruder or some other form of pumping/
mixing device for supplying a pounded (meat) mass un-
der pressure to a chamber 107 which is delimited by walls
and has an opening along the inside of the drum 102.
The walls of the chamber 107, at their edges which adjoin
the drum 102, are provided with suitable sealing means
108, thus preventing meat mass from leaking out of the
chamber 107.
[0018] It can also be seen in Figure 1 that at least at
the location of the filling component 105 the openings of
the mould cavities 104 are not closed off on the outside
of the drum 2. As a result, meat mass which is already
present in the mould cavities 104 is pushed outwards,
so that an outwardly projecting column of meat mass with
a cross section which substantially corresponds to the
cross section of the mould cavity 104 is formed at each
mould cavity 104. Separating means, which separate a
slice from the projecting column, preferably along the sur-
face of the drum 102, are active at a removal position in
the vicinity of the underside of the drum 102, above a
moving belt 109 or some other conveyor mechanism for
discharging the moulded products. In this example, a taut
cutting wire 110 is arranged in a stationary position along
the underside of the drum 102, which wire cuts off the
moulded product "p", which then falls onto the belt 109.
When this takes place, meat mass remains behind in the
mould cavity 104, which meat mass is cut off when it
moves past the cutting wire 110 one or more times. In a
variant, there may be provision for the separating means
to comprise an actuable separating component arranged
on the outside of the drum 102 for each mould cavity 104,
in order to cut off the outwardly projecting column of meat.
This is diagrammatically indicated at 111 in Figure 1.
[0019] Furthermore, there may be provision for one or
more stations 112 to be arranged along the outside of
the drum 102 for the purpose of treating the outer surface
of the meat mass which is present in the mould cavities
104, for example for applying an additive to the said sur-
face, for example breadcrumbs, a colorant or flavouring,
etc. This operation could also, for example, involve ap-
plying a certain pattern to the meat mass.
[0020] There may also be provision for one or more
stations 113 to be arranged in the interior of the hollow
drum 102 for the purpose of treating the inner surface of
the meat mass which is present in the mould cavities
104, for example for applying a layer which prevents or

reduces adhesion to the meat mass which is subsequent-
ly to be placed into the mould cavity 104, so that the
product "p" may come free from the meat mass which
remains behind in the mould cavity at the removal posi-
tion without the use of separating means. By way of ex-
ample, a breadcrumb material could applied for this pur-
pose.
[0021] Figure 2 shows a variant on Figure 1, and com-
ponents which correspond to the components shown in
Figure 1 are denoted by the same reference numerals;
for a description of how they operate, reference is made
to the preceding text.
[0022] In Figure 2, there is provision for a fixing pres-
sure to be exerted on the meat in the mould cavities 104,
and this is achieved by closing the mould cavities on one
side by means of a closure component 114, which in this
case bears against the outer circumference of the drum
102, and exerting a controllable fixing pressure on the
meat mass in the mould cavity from the other side.
[0023] In this example, the chamber 107 of the filling
component 105 is divided into two chambers 107a, 107b,
each with an associated connection piece 106a, 106b,
for example for an extruder belonging to each of the con-
nections. The closure member 114 is arranged opposite
the chamber 107a, on the outside so that a fixing pressure
which provides the meat material with the desired cohe-
sion can be generated in the chamber 107a. Then, in the
chamber 107b, where the meat is subjected to a filling
pressure which is lower than the fixing pressure, further
meat material is pressed into the mould cavity 104, which
is then open again on the outside. Given a suitable ar-
rangement, only meat material which has been subjected
to the fixing pressure and compressed is then separated
at the separating position.
[0024] It will be clear that the closure member 114 may,
as an alternative to the stationary plate shown here, also
be a moving belt, as will be described below, and may
also bear against a larger part of the drum, the same also
applying to the chamber 107a. If appropriate, masses of
different composition may be fed to the chambers 107a
and 107b, resulting in a layered structure of the product p.
[0025] Figure 3 shows a moulding device 120 with a
drum 122 which can rotate about a substantially horizon-
tal axis and is driven in the direction of arrow B by drive
means (not shown). A filling component 125 with a wall
which, together with the inner wall of the drum 122, de-
limits a chamber 127 to which a (meat) mass is fed in a
manner not indicated, for example by means of an ex-
truder, is located in a stationary position in the drum 122.
The drum 122 is provided with continuous passages 124
which are distributed over the circumference and extend
through the wall of the drum 122. A slideable moulding
component 128 is arranged on the outside of the drum
122 for each passage 124. Each slideable moulding com-
ponent 128 has a mould holder 129 which is arranged
on the drum 122 and contains an opening for a sliding
mould 130 which can be slid to and fro. In the retracted
position of a mould 130, (meat) mass can be introduced
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into the mould 130 via the associated passage 124 when
it moves past the filling component 125. Then, the mould
130 can be slid out of the associated holder 129, an op-
eration which in this case is carried out by means of
curved track 131, against which the moulds 130 bear
under springloading or the like.
[0026] When the mould 130 has been sufficiently ex-
tended in the removal position at the bottom of the drum
122, the moulded product p falls out of the mould 130
onto the discharge belt 133. If appropriate, removal of
the product p from the mould 130 can be assisted by
means of compressed air or some other ejector means.
[0027] It will be clear that the filling component 125
may also be positioned along the outer circumference of
the drum 122, with the sliding moulds 128 on the inside
of the drum 122.
[0028] Figure 4 shows a fourth exemplary embodiment
of a moulding device 1 for moulding three-dimensional
products from a mass of foodstuff which is suitable for
human consumption, in particular a mass which predom-
inantly consists of pounded (chicken) meat. The mould-
ing device 1 is of the "rotating drum" type and comprises
a rotatable drum 2 which, in a stationary frame (not
shown), is mounted in such a manner that it can rotate
about an axis of rotation 3, which in this case is substan-
tially horizontal. The drum 2 is driven, preferably at a
substantially constant rotational speed, in a direction of
rotation which is indicated by arrow A, by drive means
(not shown).
[0029] The drum 2 has a substantially cylindrical drum
wall with a diameter which is, for example, between 0.15
and 0.7 meter and a length which is, for example, be-
tween 0.3 and 2 meters. The considerable length of a
drum 2 of this nature is possible in particular because of
the tubular shape of the drum 2, which tubular shape is
very stable with respect to the forces which are generated
during the moulding process. These forces, which are
generated in particular by the filling pressure with which
the mass is pressed into the mould cavities and the fixing
pressure, in principal cause the drum 2 to bend, which
causes problems in particular for seals which bear
against the inside and/or outside.
[0030] Preferably, the drum 2 is formed from a metal
tube which is commercially available as standard, but it
will be clear that the drum 2 may also be assembled from
sections or, for example, from a special casting. The drum
may also be provided with internal reinforcements, for
example reinforcement plates which are located at axial
distances from one another.
[0031] The drum 2 may also be formed by a plurality
of tubes which slide into one another, which structure is
advantageous for the arrangement of connecting pas-
sages, in particular for compressed air and/or vacuum,
which lead to the mould cavities 4. These passages could
then be arranged substantially as grooves in the walls of
the said tubes.
[0032] The bending can be reduced by providing the
drum 2 with prestressing means which generate an axial

prestress in the drum wall and thus reduce any bending.
The bending can also be reduced by making use of one
or more robust support rollers which bear against the
drum wall, for example in the interior of the drum opposite
the filling device 5, in order in this way to absorb the
forces which the filling pressure exerts on the drum 2.
[0033] The drum 2 is provided with a plurality of mould
cavities 4 which are distributed over the outer circumfer-
ence and are open on the outer circumference of the
drum 2. By way of example, the mould cavities 4 are
arranged in a pattern with a plurality of circumferential
rings, located next to one another in the longitudinal di-
rection of the drum 2, of similar mould cavities. There
may also be provision for the mould cavities in each ring
to be distributed at equal angular intervals around the
circumference of the drum, in which case the mould cav-
ities of adjacent rings are always offset in the circumfer-
ential direction. Such an arrangement of the mould cav-
ities leads to mould cavities being filled virtually contin-
uously, instead of groups of mould cavities being filled
simultaneously, with a time gap between filling opera-
tions. This manner of continuous filling, particularly with
a continuous supply of mass to the filling component, for
example by an extruder, leads to a uniform filling pres-
sure. This arrangement will also deliver a continuous
stream of moulded products.
[0034] Obviously, it is also conceivable for mould cav-
ities 4 of different shapes to be arranged on the drum 2.
In this case, the mould cavities may be of any conceivable
form, for example circular or rectangular, but also in nov-
elty shapes, such as in the shape of a Christmas tree, a
crescent, a star, a triangle, etc. In an advantageous em-
bodiment, one or mould cavities may form part of a re-
movable mould which can be releasably attached to the
drum. This may, for example, be achieved by providing
the drum 2 with a large number of identical holding fea-
tures around its outer circumference, for example open-
ings arranged in the drum wall and/or coupling means
positioned on the outer circumference, a mould fitting
into each holding facility, in which case a large number
of moulds belong to the moulding machine and are iden-
tical insofar as they can be positioned on the drum by
means of the holding facilities, but have mould cavities
of different designs.
[0035] If different mould cavities 4 are arranged on the
drum 2, it is possible, by selecting a suitable arrangement
of the said mould cavities 4, to ensure that the differently
shaped products do not have to be handled, or scarcely
have to be handled, during subsequent processing. For
example, it is conceivable to produce sets of three prod-
ucts of different shapes and to supply these sets in a
single pack. In this case, it may be advantageous for the
three different mould cavities to be arranged next to or
immediately after one another on the drum, so that the
products are delivered by the moulding device in sets of
three.
[0036] As an alternative to the drum, it is also possible,
albeit with a higher level of technical complexity, to pro-
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vide for the moulds, each with one or more mould cavities
therein, to be arranged on a common turret which defines
a loop-like movement path for the moulds, in which case
drive means are provided, which move the moulds along
the movement path. Preferably, in this case, the drive
means move the moulds at a substantially constant
speed along the movement path. The loop-like move-
ment path may in this case be a circle, as with the drum,
but other forms are also easy to achieve in practice, such
as for example a path with two straight sections which
are connected at their ends via 180° bends.
[0037] To feed a portion of meat mass to the mould
cavities 4, a stationary mass-feed or filling component 5,
which bears against the outer circumference of the drum
2, is arranged in a mass-feed or filling position, in this
case in the vicinity of the top side of the drum 2. The filling
component 5 in this case comprises a connection piece
6 for an extruder or some other form of pump device for
supplying the meat mass under pressure to a chamber
7 which is delimited by walls and has an opening on the
side of the drum 2. At their edges which adjoin the drum
2, the walls of the chamber 7 are provided with suitable
sealing means 8, making it possible to prevent meat mass
from leaking out of the chamber 7. The filling component
5 shown is in fact intended to completely fill the mould
cavity. In another embodiment (not shown), the filling
component may also be designed to feed a predeter-
mined portion to the mould cavity, for example on the
basis of the volume and/or mass of the portion, the vol-
ume of which portion may therefore be smaller than the
volume available in the mould cavity. For example, a fill-
ing component of this nature moves a slice or other pre-
formed shape of the foodstuff which is to be processed
into the mould cavity.
[0038] It can also be seen from Figure 4 that the mould-
ed products "p" are removed from the mould cavities 4
at a removal position, in this case in the vicinity of the
underside of the drum 2, above a conveyor belt 9 or other
conveyor mechanism for discharging the moulded prod-
ucts. This ejection may be effected by the force of gravity,
as illustrated in Figure 4, but owing to the adhesion of
the meat mass to the walls of the mould cavities 4, the
removal is preferably facilitated or assisted in ways which
are to be described in more detail below.
[0039] The filling component 5 ensures that a portion
of the meat mass is moved into a mould cavity 4 at a
defined filling pressure. To obtain firm cohesion between
the pieces of meat, so that ultimately a stable product is
obtained, it is necessary, after the mould cavity 4 has
been filled, to exert a fixing pressure on the meat mass
for a defined period. For this purpose, there is provision
for the filling openings, which are located on the outside,
of the mould cavities 4 to be closed off over at least part
of the path between the filling component 5 and the re-
moval position, preferably over virtually the entire path.
[0040] In this case, the mould cavities 4 are closed off
with the aid of a flexible belt 10 which, in the path in
question, bears against the outer circumference of the

drum 2 and preferably moves with the drum 2. The belt
10 runs around a top roller 11, which is arranged in the
vicinity of the filling component 5 or even, with the belt
10 wrapped around it, forms part of the walls of the cham-
ber 7 of the filling component 5. In the vicinity of the re-
moval position, the belt 10 runs around a bottom roller
12 and also runs around a tensioning roller 13 which sup-
ports the return section of the belt 10. If appropriate, a
separate drive for the belt 10 may be provided. It is also
possible to provide cleaning means which clean the belt
10 in its return section.
[0041] Closing the mould cavities 4 with the aid of the
belt 10 bearing against the drum 2 ensures that the meat
mass in the mould cavities 4 is placed and held under a
fixing pressure, with the result that the desired cohesion
and mutual adhesion of the (meat) pieces is obtained. In
the embodiment shown in Figure 4, the fixing pressure
is obtained by the fact that the convex side of the mass
which is produced at the filling component 5, is, as it were,
pressed flat into a mould cavity 4 by the belt 10, with the
result that the mass is placed and held under a fixing
pressure in the closed mould cavity 4 throughout the time
during which the belt 10 closes off the mould cavity 4.
[0042] The device shown in Figure 4 also allows the
outside of the moulded product to be treated, in particular
along the path between the location where the outside
is no longer covered by the belt 10 and the moment at
which the product is ejected. For example, a spraying
device could be used to apply a layer to the product. As
soon as the product rests on the discharge belt, the other
side could also be treated.
[0043] Figure 5 shows a fifth exemplary embodiment
of a moulding device. Where components correspond to
the components shown in an embodiment described
above, these components are denoted by the same ref-
erence numerals; reference is made to the preceding text
for a description of how they function.
[0044] In Figure 5, reference 15 denotes a film-feed
mechanism for feeding film. This preferably thin, flexible
(plastic) film 17 is placed against the outside of the drum
2 at a film-placing position 16, which is upstream of the
filling component 5, as seen in the direction of rotation,
and serves to ensure that at least the walls and the base
of the mould cavities 4 are covered by the film 17.
[0045] To ensure that the amount of film 17 present at
each mould cavity 4 of the device is such that this film
17 is able to bear taut against the base and the side wall
of the mould cavity 4 when the meat mass is introduced
into the mould cavity 4, vacuum means are provided here,
which, between the film-placing position 16 and the filling
component 5, remove air from the mould cavity 4 which
is covered by film 17. The vacuum means in this case
comprise a tray 18 which is arranged in a stationary po-
sition in the rotating drum 2 and is formed by a wall which
in part lies at a distance from the inside of the drum and
at its edges bears in a sealed manner against the inside
of the drum 2, so that a closed space which is delimited
by the wall of the tray 18 and the inside of the drum 2 is
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formed. This closed space is connected to a vacuum
pump or the like, so that a reduced pressure can be gen-
erated in the tray 18. Furthermore, the drum 2 is provided
at each mould cavity 4 with a connecting passage 19
which connects the mould cavity 4 to the inside of the
drum 2, so that at the moment at which a mould cavity 4
reaches the tray 18 air is sucked out of the mould cavity
4 via the associated passage 19, while the opening of
the mould cavity is already covered by the film 17 on the
outside of the drum 2. Partly because of the appropriate
flexibility of the film 17, the film 17 matches the shape of
the mould cavity 4. In this example, this suction on the
film 17 is maintained until the filling component 5 fills or
has filled the mould cavity 4.
[0046] The film 17 prevents the meat mass from stick-
ing to the drum 2, which is particularly relevant for re-
moval of the moulded product and also prevents contam-
ination to the drum 2. Furthermore, the film 17 can be
used to eject the moulded product from the mould cavity
4, for example by exerting a pulling force on the film 17
in the vicinity of the removal position, an operation which
can be achieved, for example, by (temporarily) rapidly
rotating a pulling roller 20 against which the film 17 bears,
thus exerting tension on the film 17.
[0047] If the product p sticks to the film 17, it is prefer-
able to guide the film 17 through a sharp bend, for ex-
ample around bar 20b, so that the film 17 moves into a
position in which it is approximately at right angles to the
surface of the product and is thus stripped off from the
surface of the product.
[0048] The passages 19 may also be used to eject the
moulded product by introducing compressed air into the
mould cavity 4 beneath the film 17 via the said passages
19 at the removal position. This may be effected using
excess-pressure tray 22, which is positioned in the drum
2 in the vicinity of the removal position. The tray 22 is
arranged in a stationary position and bears in a sealed
manner against the inside of the drum 2, and is connected
to a compressor (not shown) for feeding pressurized air
(or another gas) to the tray 22, with the result that the
product and the film 17 are pressed out of the mould
cavity 4. If appropriate, there may be provision for the
tray 22, as seen in the direction of rotation of the drum
2, to be divided into a plurality of compartments 22a, 22b
by means of one or more partitions 21, in which case the
gas pressure can be adjusted separately in each com-
partment 22a, 22b. This makes it possible to successfully
control the ejection of the moulded product. Incidentally,
the same measure may also be used for the reduced-
pressure or suction tray 18.
[0049] In a variant which is not shown, there may be
provision for a medium to be pressurized in the mould
cavities 4 via the passages 19 in the path in which the
mould cavities 4 are closed off on the outside by the belt
10. This may, for example, be achieved by arranging an
excessive-pressure tray, corresponding to tray 22, which
is divided into one or more compartments at that location
but on the inside of the drum 2. Then, by suitably regu-

lating the pressure of the medium, it is possible to control
the fixing pressure in the mould cavities 4. The mould
cavities 4 may, for example, be designed in the manner
which will be explained in more detail below with refer-
ence to Figures 11, 12a and 12b.
[0050] The film 17 is, for example, disposable and is
guided onto a reel and wound up after it has run around
the drum, after which a reel of used, dirty film is removed
and destroyed. However, the film 17 could also be used
for packaging the product.
[0051] Figure 5 also shows a station 25 which is ar-
ranged along the outside of the drum 2, between the film-
placing position 16 and the filling component 5. The sta-
tion 25 may, for example, be used to apply a coating or
the like to the film 17. This coating may be in a wide
variety of forms, for example may be a liquid substance
which influences the adhesion between the meat and the
film 17, or an edible coating which is intended to influence
the appearance of the outer layer of the moulded product,
for example a coating containing breadcrumbs and an
egg-white emulsion, a colorant or flavouring etc. The sta-
tion 25 may comprise liquid sprayers and/or atomizers,
which only operate when a mould cavity 4 covered by
film 17 moves past, and/or a fan or other blowing device
for blowing more or less solid edible particles, for example
edible flakes, onto the film, which may previously have
been moistened.
[0052] In a variant on the device 1 described above,
the reduced pressure acting on the film 17 is eliminated
after it has been sucked under vacuum into the mould
cavity 4, before the filling device 5 is reached, so that the
film 17 is again approximately in the plane of the opening
of the mould cavity 4. The aim of this is to ensure that
the meat mass bears against the film 17 without the in-
clusion of air in the vicinity of the filling device 5 and
moves into the mould cavity 4 together with the film, dur-
ing which operation, if appropriate, reduced pressure is
again exerted via passage 19. This procedure can be
achieved by providing the tray 18 with the partitions 18a,
18b as shown in Figure 5.
[0053] It should be noted that the step of firstly sucking
the film 17 into the mould cavity 4 before the filling device
5 is reached is important in order to ensure that sufficient
film material collects at the location of the mould cavity
4. If the film 17 were to be in a taut position above the
opening of the mould cavity 4 when the mould cavity is
being filled, it is impossible, or virtually impossible, to
feed film material when the meat mass is pressed into
the mould cavity 4, so that a very high level of elasticity
of the film 17 would be necessary in certain areas, in
particular around the edge of the mould cavity 4.
[0054] To avoid air being enclosed between the film
17 and the meat mass, use could also be made of steam
or another condensable gas. In that case, a steam tray,
for example, would be placed against the outside of the
drum, immediately upstream of the filling component 5.
Consequently, steam will be included between the film
and the meat mass, but this steam will rapidly condense
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to form a minimal quantity of water.
[0055] As an alternative, it is possible for the belt 9 to
be covered with a film which moves with it and onto which
the products fall. This film could then, for example, form
part of the packaging for the products.
[0056] Figure 6 shows a variant on the device shown
in Figure 5, in which the principal change is that the device
is positioned upside-down. Consequently, the filling com-
ponent 5 is now located in the vicinity of the underside
of the drum 2. A second web of film 17b is fed to the top
side and is guided over the drum 2, so that the moulded
products, which are still enclosed in the mould cavities
4, are enclosed between the two films 17 and 17b.
[0057] In this example, a film-welding device 23 is also
arranged in the vicinity of the top side of the drum 2, which
film-welding device welds the two layers of film 17, 17b
together, for example around each cavity 4, so that the
product is packaged in film while it is still inside the mould
cavity. If appropriate, the film layers 17, 17b are cut or
melted through around the outside of the weld, so that
the product enclosed in film is detached from the two
layers of film. The product which is packaged in film is
then discharged by means of the excess-pressure tray
22 or some other removal mechanism. Obviously, it is
conceivable that the product will be enclosed between
the two film webs 17, 17b only at a later stage, after the
products lying on the film 17 have been removed from
the mould cavities 4 of the device. The separation of the
products which are packaged in film from the film webs
may also take place at a later stage, so that the film webs
can still be used as a mechanism for conveying the pack-
aged products. One advantage of the device shown in
Figure 6 is the height at which the products are removed,
which makes it easy to provide connection to subsequent
stations.
[0058] Figure 7 shows a seventh exemplary embodi-
ment of a moulding device. Where components corre-
spond to the components shown in an embodiment which
has been described above, these components are de-
noted by the same reference numerals; reference is
made to the preceding text for an explanation of how they
function.
[0059] In Figure 7, there is provision for a film 30 to be
placed between the belt 10 and the drum 2, which film
30 moves with the drum 2 and the belt 10. This measure
allows the film 30 and the belt 10 each to have different
properties which are adapted to their specific tasks. In
particular, the film 30 in this case serves as a protection
for protecting the belt 10 from the (meat) mass in the
mould cavities 4, so that the belt 10 does not come into
contact with the (meat) mass and is therefore not con-
taminated and also does not have to be cleaned.
[0060] In this example, the film 30 is intended for single
use and is supplied from a supply reel 31 and then runs
around the top deflector roller 11 of the belt 10 via guide
roller 32. In this example, the film 30 also runs around
the bottom deflector roller 12 of the belt 10 and is then
separated from the return section of the belt 10 via guide

roller 33 and is wound onto a discharge reel 34. However,
it is also possible for the film 30 to remain in position
against the products when the moulded products are
ejected and to be used to discharge the products, and if
appropriate even for handling the moulded products in
further processing devices and/or for packaging the prod-
ucts.
[0061] For example, it is possible for the conveyor 9
to be provided with openings in its belt and for a reduced-
pressure tray 35 to be positioned beneath the belt 9 in
the vicinity of the ejection position of the products, so that
the film 30 can be sucked onto the belt 9 and can be
moved with the belt 9. In this case, the products continue
to lie on the film 30. This has the advantages that the
conveyor 9 is not contaminated, that the moulded product
is supported when it is ejected from the drum, and that
the position of the product on the film 30 is fixed, which
may be advantageous for any subsequent processing
operations.
[0062] In a variant which is not shown, the film 30 is
also designed as an endless loop, i.e. in the same way
as the belt 10, in which case, for example, there is pro-
vision for the film 30 to be cleaned. Incidentally, in these
illustrations, the film is always shown and described as
being considerably thinner than the belt, although it is
equally conceivable for the components described as film
and belt to be of similar thickness.
[0063] Figure 7 also shows the station 25 with which,
for example, the mould cavities 4 can be cleaned before
they are refilled. If appropriate, a non-stick agent may
also be arranged in the mould cavities 4, or some other
means may be provided, such as that illustrated in Figure
5. Obviously, the devices shown in Figures 5, 6 and 7
can also be combined to form a single device, in which
the portions of meat mass in the mould cavity 4 are com-
pletely surrounded by the two films 17 and 30.
[0064] In a further variant, the discharge belt 9 with the
tray 35 bears against the drum 2 and the belt 9 is moved
at the same speed. As a result, the product is, as it were,
sucked firmly onto the belt 9 while it is still in the mould
cavity 4, and then the product is gradually removed from
the mould cavity.
[0065] Figure 8 shows an eighth exemplary embodi-
ment of a moulding device. Where components corre-
spond to the components shown in an embodiment which
has been described above, these components are de-
noted by the same reference numerals; reference is
made to the preceding text for a description of how they
function.
[0066] In Figure 8, instead of the disposable film 17 as
described with reference to Figure 5, a belt 40 of elasti-
cally deformable (plastic) material is used, which belt
bears against the outer circumference of the drum 2 from
a placing position 41 upstream of the filling component
5 to the area of the removal position of the products, on
the underside of the drum 2. The belt 40 is used, inter
alia, to cover the base and the side walls of the cavities
4, so that these parts do not come into direct contact with
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the (meat) mass.
[0067] To enable the belt 40 to be moved into the mould
cavities 4, the reduced-pressure tray 18 is again provid-
ed, as are the associated connecting passages 19 in the
drum wall leading to the mould cavities 4. By applying
reduced pressure, the belt 40 can thus be deformed so
that it bears against the delimiting walls of the mould cav-
ities 4.
[0068] Preferably, the belt 40 is of an elastic quality
which is such that it restores its shape, i.e. the belt 40 is
preferably designed in such a way that it returns to its
original planar form when no external force, such as the
vacuum, is being exerted thereon; this can be clearly
seen in Figure 8.
[0069] Preferably, the belt 40 is cleaned in the section
in which this belt 40 is clear of the drum 2.
[0070] Due to the shape-restoring properties of the belt
40, it is preferable for the reduced pressure generated
by the tray 18 also to act while the mould cavities 4 are
being filled. The shape-restoring property of the belt 40
can also be utilized when the shaped product is being
removed from the mould cavity 4, if appropriate with the
assistance of a tensile force being exerted on the belt
40, which force pulls the belt 40 back into a flat state in
this position. Furthermore the removal of the product from
the mould cavity 4 can be assisted by pressing air be-
tween the belt 40 and the drum 2 via excess-pressure
tray 22.
[0071] The belt 40 can also be used to control the fixing
pressure in the mould cavities 4 in the path between the
filling component 5 and the ejection position. For exam-
ple, the reduced pressure between the belt 40 and the
drum 2 can be partially or completely eliminated in that
path; it is even possible to produce an excess pressure,
for example by means of the tray 43, which is of similar
design to the trays 18 and 22 and may be divided into a
plurality of compartments with separately adjustable
pressures by means of partitions.
[0072] As an alternative to the trays 18, 22 and 43
shown in Figure 8, it is also possible for the connecting
passages 19 which lead to the mould cavities 4 and con-
nect these mould cavities 4 to an excess-pressure source
or a reduced-pressure source or atmosphere as desired
to be designed in a different way. By way of example,
these connecting passages 19 may be coupled via ro-
tatable couplings to excess-pressure and/or reduced-
pressure pipes or vent pipes which are positioned on the
axis of rotation of the drum 2. The connecting passages
19 could also lead, in or along the drum wall, to one or
both ends of the drum, where they could be connected
to stationary lines leading to the abovementioned sourc-
es or to atmosphere, as is known, for example, from US
4,212, 609.
[0073] It will be clear that a combination of the devices
shown in Figures 8 and 7 is possible, as is a combination
of the devices shown in Figures 8 and 5, thus preventing
contamination of the belt 40.
[0074] At the location of the ejector tray 22, the dis-

charge belt 9 runs past the drum 2 at a short distance
therefrom, so that the product comes into contact with
the belt 9 while it is still largely inside the mould cavity 4.
In this case, the belt 9 is driven at the same speed as the
drum 2. The downstream section of the belt 40 gradually
runs away from the discharge belt 9, so that the product
p is released from the belt 40 and stands on the belt 9.
At the end of this section of belt 40 there is a roller 50 of
small diameter, so that the belt 40 runs through an acute
angle and is thus pulled off the product p.
[0075] Depending on the composition of the mass
which is to be moulded, it will also be possible to use the
device shown in Figure 8 without the presence of the belt
40 or a film with similar function, as explained with refer-
ence to Figure 5. In order, in such a case, to make it
possible to realise the fixing pressure by means of gas
pressure and/or to eject the moulded product, it is pos-
sible to provide for the base of the mould cavity to be
covered with a "sealed" layer by means of a suitable feed
apparatus upstream of the filling component. This layer
could, for example, be a disc of solid material, for example
paper or an edible material such as a pastry product, but
could also, for example, comprise a liquid which sets, for
example fat, which is then introduced into the mould cav-
ity and solidifies to form an impenetrable layer. Thus, this
layer in fact functions as a "plunger" in the mould cavity.
[0076] When ejecting the product from the mould cav-
ity, it may be advantageous to cool the product on the
outside, for example by carrying out the ejecting opera-
tion using gaseous nitrogen. The cooling leads, inter alia,
to shrinkage of the product, and consequently it will often
come out of the mould cavity more easily.
[0077] With reference to the device shown in Figure 8,
a concept which relates to the control of the important
technological perimeters associated with the moulding
process will be described.
[0078] By means of the filling component 5, a mould
cavity 4 is completely filled with the (meat) mass which
is fed to the filling component 5, for example via an ex-
truder or a pump. In the process, the mass is subjected
to a filling pressure, so that the mass flows into the mould
cavity 4. The mould cavity 4 is preferably filled using a
filling pressure which is uniform over time and is prefer-
ably low. If appropriate, additional filling-pressure control
means may be provided, which seek to keep the pressure
in the chamber of the filling component at a virtually con-
stant level.
[0079] When the mould cavity 4 is full, the mass con-
tained therein is still subject to the filling pressure, the
duration of which is dependent on the speed of the drum
2 and the length of the opening of the filling component
5, measured in the circumferential direction. If appropri-
ate, this length is adjustable in order to be able to regulate
the filling period.
[0080] After filling, the mould cavity 4 is closed off by
means of the belt 10, which belt 10 extends over part of
the circumference of the drum 2. The combination of the
length of that part of the circumference and the rotational
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speed of the drum leads to a maximum duration of the
fixing period during which the mould cavities are closed
off and a fixing pressure can be exerted on the mass
contained therein. By then introducing pressurized gas
or liquid beneath the belt 40 via the connecting passages
19, the mass which is present in the closed mould cavities
4 is subjected to a fixing pressure, so that the pieces
which form the mass adhere to one another. In the device
shown in Figure 8, the actual duration of the fixing period
may, for example, be set by separately regulating the
feed of gas or liquid to each of the compartments of the
tray 43; thus, it is conceivable, for example, for as yet no
pressurized liquid or gas to be fed to that compartment
of the tray 43 which is located immediately downstream
of the tray 18.
[0081] In a variant which is not shown, the device al-
lows the length over which the belt 10 covers the drum
to be adjusted, for example by moving the rollers 12 and
13, so that in this way too it is possible to adjust the du-
ration of the fixing period without having any effect on
the duration of the filling period.
[0082] It will be clear that the device shown can be
used to manipulate the filling pressure and fixing pres-
sure, as well as the duration of the filling period and of
the fixing period, and furthermore also the transition from
the filling period to the fixing period as desired, in order
to obtain an optimum result for the mass which is to be
processed.
[0083] Figures 9a-d show four possible variants for the
filling-pressure curve over time, and Figures 9e-g show
three possible variants for the profile of the fixing pressure
over time, it being clear that in the actual process the
fixing pressure follows the filling pressure which has pre-
viously been exerted and in principle any desired com-
bination is possible. It should be noted that the profiles
shown are only examples and that the process can be
adjusted optimally for each mass, for example on the
basis of tests carried out using the mass which is to be
processed.
[0084] In Figure 9a, the filling pressure is completely
eliminated after the mould cavity has been filled; this may,
for example, be achieved by bringing the filling opening
of the mould cavity into contact with the atmosphere.
[0085] In Figure 9b, the filling pressure is maintained
for a longer time than in Figure 9a, for example by ex-
tending the distance over which the moving mould cavity
is moving past the filling component or by lowering the
speed at which it moves past. The filling pressure then
falls to atmospheric pressure.
[0086] In Figure 9c, the filling pressure is maintained
without falling to atmospheric pressure, after which a
higher fixing pressure can be exerted on the mass.
[0087] In Figure 9d, the filling pressure falls slightly at
the end of the filling period, but not to atmospheric pres-
sure.
[0088] In Figure 9e, the fixing pressure is only main-
tained for a short fixing time. In this case, the fixing pres-
sure will usually be higher than the filling pressure which

has previously been exerted.
[0089] In Figure 9f, the fixing pressure is maintained
for a longer time. In this case too, the fixing pressure will
usually be higher than the filling pressure, but since both
the duration of the fixing period and the fixing pressure
are parameters, it is also conceivable for the fixing pres-
sure, for example temporarily, to be lower than the filling
pressure.
[0090] Figure 9g shows how the fixing pressure can
be varied during the fixing period’, for example can be
reduced in steps. To avoid the possibility of the mass
which is still under pressure expanding when the mould
cavity is opened, directly at the location where the open-
ing forms, it may be advantageous to reduce the fixing
pressure in the final phase of the fixing period to atmos-
pheric pressure or even to below this pressure.
[0091] It will be clear that the fixing pressure may also
have an entirely different profile, for example may initially
rise and then fall again.
[0092] Figure 10 shows a ninth exemplary embodi-
ment of a moulding device. Where components corre-
spond to the components in accordance with an embod-
iment which has been described above, these compo-
nents are denoted by the same reference numerals; ref-
erence is made to the preceding text for an explanation
of how they function.
[0093] In Figure 10, the fixing pressure is regulated in
the path between the filling component 5 and the removal
position by regulating the pressure with which the belt 10
is pressed against the meat portions accommodated in
the mould cavities 4. To this end, a controllable pressure,
for example an air pressure or a liquid pressure, is pref-
erably exerted on that side of that part of the belt 10 which
bears against the drum 2 which is remote from the drum
2. In this case, this is achieved by placing a closed tray
51 against the belt on that side, which tray forms a cham-
ber 52, one side of which is delimited by the belt 10. By
connecting the tray 51 to a suitable source of pressurized
medium, for example an air compressor, the pressure in
the space formed by the tray 51 and the belt 10 can be
adjusted, and thus the pressure with which the belt 10
presses against the portions of meat in the mould cavities
4 can be regulated.
[0094] Obviously, it is conceivable to divide the tray
51, by means of one or more partitions, into compart-
ments which preferably form pressure compartments
which lie one behind the other in the direction of rotation
of the drum 2, so that different fixing pressures can be
implemented at different moments during the fixing pe-
riod of the product.
[0095] It will be clear that the measure in accordance
with Figure 10 can be combined with preceding exem-
plary embodiments.
[0096] The belt 10 may be provided with a profile on
the outside, in such a manner that this profile forms a
complementary pattern on the outside of the products,
for example a studded, ribbed or grid profile.
[0097] In order to provide the outside of the product
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with the appearance of having been grilled on a grate, it
is also possible to provide a heated stamp with a suitable
pattern along the drum 2, which stamp is pressed against
the products which are still enclosed in the mould cavities
4. Obviously, this feature can also be provided in the
device shown in Figure 8.
[0098] In an embodiment not shown, the bases of the
mould cavities 4 are designed in the form of a flexible
membrane, which in this case is achieved by designing
the mould cavities 4 as openings which run all the way
through the wall of the drum 2 and by covering the inside
of the drum wall with a cylindrical membrane. At the filling
component 5, an excess hydrostatic pressure is exerted
on the inside of the membrane, in such a manner that
the membranes yields outwards and projects partially in-
to the mould cavity 4. In this case, the excess pressure
is produced using an excess-pressure tray. The filling
component 5 then introduces a portion of meat into the
mould cavity 4, this portion in fact being smaller than the
actual volume of the mould cavity.
[0099] After the mould cavities 4 have been filled, i.e.
downstream of the filling component 5, the excess pres-
sure on the inside of the membrane is eliminated and, if
appropriate, a reduced pressure is generated using re-
duced-pressure tray. As a result, the base of the mould
cavity 4 moves inwards. This inwardly directed move-
ment of the base of the mould cavity 4 is intended to
compensate for the expansion of the portion of meat,
which expansion occurs as soon as pressure is no longer
being exerted on the portion of meat on the outside of
the drum 2. The elasticity of the meat mass, which is
partially caused by the air which is present in the meat
mass, would otherwise lead to the meat moving out of
the mould cavity 4 on the outside and forming a "head"
which projects outside the circumference of the drum 2.
By moving the base inwards, this expansion is able to
take place without the said head being formed, and it is
possible that a hollow may even form in the outside of
the portion of meat in the mould cavity 4. The absence
of the head prevents the said head from being spread
out as a result of coming into contact with the belt 10,
which would result in the loss of meat material and rapid
contamination of the moulding machine. If appropriate,
the base of the mould cavity is not moved outwards be-
fore the mould cavity is filled, and the above-described
compensation for the expansion of the mass takes place
entirely by moving the base inwards.
[0100] As soon as the belt 10 lies over the outer open-
ing of the mould cavity 4, the fixing pressure can be gen-
erated in the mould cavity, which is then closed on all
sides. This may, for example, be achieved by exerting
an excess pressure on the inside of the membrane with
the aid of an excess-pressure tray. Also, if appropriate
in combination with the above, an excess pressure could
be exerted on the outside of the belt 10, as described
with reference to Figure 5. An Excess-pressure tray could
assist with ejection of the product.
[0101] It will be clear that the concept of moving the

base of the mould cavity into an outer position prior to or
during filling of the mould cavity and then moving it into
an inner position after the mould cavity has been filled
and before the belt or a fixed closure member which bears
against the outside of the drum is reached, closing off
the mould cavity on that side, can also be implemented
in moulding machines with a mould-cavity base which is
inherently rigid and can be moved by appropriate dis-
placement means. This inwards movement prevents a
head of meat mass projecting from the uncovered outer
side of the mould cavity and being spread out by contact
with the closure component. After the mould cavity has
been covered by the closure component, the base of the
mould cavity can be moved outwards again, if appropri-
ate in order to produce the desired fixing pressure by
means of the position of the base. Furthermore, it will be
clear that this concept can be applied to all types of
moulding machines with mould cavities which move past
a filling component, i.e. not only rotating drum type ma-
chines but also slide plate machines and turret machines.
[0102] Figure 11 shows a cross section through part
of a moulding machine, the rest of which is not shown,
for example one of the above-described moulding ma-
chine of the rotating drum type, for moulding a three-
dimensionally moulded product from a mass of foodstuff
which is suitable for human consumption, in particular
from a mass which consists substantially of pounded
(chicken) meat. The part which is shown relates to a drum
2 and a mould 150 which is fixed therein by means of
bolts or other attachment means and is made, for exam-
ple, from metal or rigid plastic, with a mould cavity 151
therein. The mould cavity 151 is delimited by a base 152
and a circumferential wall 153 and is open on the side
lying opposite the base 152. A first passage 154, which
is in communication with one or more first nozzles 155
located in the central area of the base 152, is associated
with the mould 150. Furthermore, there is a second pas-
sage 160 which is in communication with one or more
second nozzles 161 in the base 152. These second noz-
zles 161 lie in an annular area between the central area
of the base, which is provided with the first nozzles, and
the circumferential wall 153, or if appropriate even in the
circumferential wall 153, in the vicinity of the base 152.
The passages 154 and 161 can be selectively connected
to a source of air or another gas under pressure or to a
vacuum pump or another reduced-pressure source.
[0103] To prevent contamination of the mould 150 and
to avoid adhesion between the meat mass and the mould
150, there is provision for a flexible membrane 165 to be
arranged between the walls of the mould cavity and the
portion of meat 166 which is to be introduced into the
mould cavity 151. In this figure, the thickness of the mem-
brane 165 is exaggerated, and the membrane may, for
example, be formed by a disposable film or by the elastic
belt as described above. If appropriate, the membrane
165 may form part of the mould 150 and may be fixed to
the mould 150 in the vicinity of the circumferential edge
of the filling opening of the mould cavity 151.
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[0104] If the membrane 165 is a film as described, for
example, with reference to Figure 5, the air which is
present in the mould cavity 151 after the film has been
placed over the opening of the mould cavity 151 is sucked
out via the first and/or second passage 154, 161, so that
the film comes to lie taut against walls of the mould cavity
151. Then, if appropriate at the same time as the mould
cavity 151 is evacuated, the portion of meat is introduced
into the mould cavity 151.
[0105] The above-described design of the mould 150
is also important for releasing the moulded meat product
from the mould cavity 151. In this case, there is provision
for a pressurized medium to be fed first to the second
passage 160 and thus the nozzles 161 in the vicinity of
the circumferential wall 153, while no medium is being
fed to the first nozzle(s) 155, or even a reduced pressure
is maintained at the first nozzle 155. This ensures that
the product 166 is firstly pressed outwards in the area in
the vicinity of the circumferential wall of the mould cavity
151 while the product in the centre remains in position.
By then feeding a pressurized medium via the first nozzle
(s) 155 as well, the whole of the product 166 is removed
from the mould 150 and moves uniformly upwards.
[0106] The membrane may also at the same time serve
as (part of) the packaging of the moulded product; for
example, it is conceivable for the membrane 170 from
Figure 12a to be placed as a loose element inside the
mould and to be held in place temporarily, for example
via a vacuum groove running along the circumferential
wall of the mould cavity, and to remain around the product
as packaging after the product has been moulded.
[0107] The concept explained with reference to Figure
11 can also be realized with a base/wall covering struc-
ture for the mould cavity as shown in Figure 12a. In this
design, the base 152 and the wall 153 of the mould cavity
are covered by a covering with a flexible part 170, which
covers the wall 153 and an annular area of the base 152
which adjoins the wall, and a stiffer or even hard part
171, which covers the central part of the base 152. By
then supplying air via passage 160, the initial movement
takes place in that part of the mass 166 which is located
along the wall 153. Then, the centre of the said mass
166, which is supported by the rigid part 171, also moves
out of the mould cavity 4. The rigid part may also be made
of the same material as the flexible part 170 but may then
be cooled and therefore be made more rigid, for example
by cooling, for example using cold nitrogen.
[0108] In a variant, the rigid part 171 of the membrane
is absent, and is replaced by a rigid piece of the edible
product which is ultimately to be produced on the mem-
brane.
[0109] The structure shown in Figure 12a is particularly
advantageous for exerting a fixing pressure on the mass
166, since the said mass 166 is covered on the side of
the opening in the mould cavity by a suitable closure com-
ponent. By then exerting air pressure via passage 154,
the hard disc part 171 presses against the mass, in fact
in the manner of a piston, but without the associated dis-

advantages.
[0110] In a variant shown in Figure 12b, the cover com-
prises flexible film or a flexible membrane 180, and a part
of the base 152 of the mould cavity which is free of the
wall 153 is designed as the end face 180 of a moveable
disc-like piston 181. The annular area 182 of the base
152 around the piston 181 lies - in the retracted position
of the said piston 181 - further inwards than the end face
180. Nozzles of air passage 184 are present in the mould
150, below the piston 181. If the mass 166 is covered on
the side opposite the piston 181 and if it is desired to
exert a fixing pressure on the mass 166, air or some other
gas or a liquid can be supplied under pressure, via the
air passage 184, so that the piston 181 is pressed out-
wards and the mass is placed under pressure. If the prod-
uct, after the fixing period, is no longer covered, and the
moulded product is ejected, pressurized medium can
again be supplied via passage 184, with the result that
this pressurized medium emerges from under the piston
181 and initially presses the mass 166 outwards in the
annular area, followed by the piston 181.
[0111] It will be clear that the mould designs described
with reference to Figures 11 and 12a, 12b, 12c may also
be applied to all the known and abovementioned types
of (meat) moulding machines, i.e. also in machines of
the slide-plate and turret type.
[0112] The abovementioned moulds are all of "self-re-
leasing" design, so that it is not necessary to design the
mould in two or more parts which have to be moved apart
in order to remove the moulded product from the mould.
It will be clear that the inventive concept can also be
applied to a mould with a mould cavity which is not of
"self-releasing" design and, for example, comprises two
mould halves which have to be moved apart in order for
the moulded product to be released. Such moulds may
also, for example, be placed around the circumference
of a drum or accommodated in a turret, which will be
explained in more detail with reference to Figures 18a
and 18b.
[0113] Figure 12c shows a mould 190 of particular de-
sign which can be used to produce products which are
not automatically released. The mould 190 comprises
two mould halves 191 and 192, of which the mutually
facing sides, which between them delimit a mould cavity
196, are at least partially defined by the heads of a large
number of pins 193 and 194, respectively. The pins 193,
194 can be moved in their longitudinal direction, so that
in this way the shape of the mould cavity 196 can be
determined. The mould cavity 196 may be filled on the
side 195 and may also be opened on that side, although
release may also, if appropriate, take place on the other
side. A membrane 197 lies over the heads of the pins
193, 194 and may, as described above, be a (packaging)
film, for example.
[0114] The mould 190 can also be used to exert a fixing
pressure after the mould cavity 196 has been filled, for
example by moving the pins of one of the mould halves
slightly towards the other mould half.
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[0115] To provide cohesion of the pieces of meat in
the mould, local heating may be provided, so that the
product becomes dimensionally stable as a result of co-
agulation. As an alternative, it is possible to freeze the
mass in the mould cavity. In the case of these thermal
treatments of the mass in the mould cavities, it is deemed
advantageous to arrange thermal insulation between the
mould cavities. When a meat mass is heated, fat may be
released, which fat may facilitate removal of the moulded
product from the mould cavity.
[0116] Figure 13 shows a perspective view of a mould-
ing device 70 of the "rotating drum type", for example
designed as described above with reference to Figures
4-10, with an associated filling component 71. To feed
the meat mass to the filling component 71, an extruder
72 is provided, having an extruder screw 73 which can
rotate inside an associated extruder tube 74. The extrud-
er 72 is fed with meat from a storage container 75, which
meat is pounded by the extruder 72 and is pushed to-
wards the filling component 71. The consistency and in
particular the viscosity of the meat mass coming out of
the extruder 72 are of great importance for the operation
of filling the mould cavities of the moulding device 70 and
for forming the moulded meat products. Therefore, the
invention provides for additives to be added to the meat
mass in the extruder 72 when necessary, in order to alter
the viscosity. Furthermore, additives may be added to
the meat mass at the extruder 72, preferably by means
of feed means 76, 77 which are connected to the extruder
tube 74. These additives may, for example, be spices,
flavourings and colorants, water, egg white, etc., but it is
also conceivable for another type of meat to be added.
The additives are fed to the extruder tube 74 under pres-
sure. Preferably, the pressure of the meat mass is reg-
ulated in the chamber of the filling component 71, in such
a manner that the pressure in that chamber is kept within
a predetermined pressure range, for example by regu-
lating the rotational speed of the extruder screw 73. As
an alternative to an extruder screw as shown and de-
scribed here, it is also conceivable to use a different type
of conveying/mixing component for supplying and mixing
the mass to the moulding machine. By way of example,
a ribbon mixer could be used.
[0117] Figure 14 shows a variant embodiment of the
device shown in Figure 13, with which it is possible to
produce layered products. This figure, in addition to the
components which are provided with the same reference
numerals as those in Figure 13, also shows a special
filling component 141 with two connections, one for the
extruder 72 and one for a second extruder 142, which is
only shown in part. In the filling component 141, each
connection is adjoined by an associated system of pas-
sages which has branching passages which divide the
streams of pounded foodstuff emerging from the extrud-
ers 72 and 142 into sub-streams. The passages of each
system of passages each end at an associated outlet
nozzle. By suitably designing the filling component 141
it is possible, for example, to supply a plurality of alter-

nating, adjacent sub-streams of different masses at the
location where the mould cavity moves past the filling
component 141 and to place these different masses into
the mould cavity. In this way, it is possible, for example,
for a product p to comprise a middle strip 145 of a food-
stuff delivered by extruder 72 and two outer strips 146,
147 of a foodstuff delivered by extruder 142. The strips
145-147 adjoin one another transversely with respect to
the direction of rotation of the drum 70. Obviously, a prod-
uct may be composed of even more strips and/or even
more extruders could be connected to the filling compo-
nent 141.
[0118] It will be clear that if the mould cavities of the
drum have their filling opening on the inside, the filling
component 141 may also bear against the drum on the
inside.
[0119] Figure 15a shows a variant embodiment of the
device according to the invention which makes it possible
to produce a product with an internal filling, for example
a chicken product with an internal filling of sauce, and/or
a layered product.
[0120] The device 200 has a rotatable drum 202 with
mould cavities 204, the base 205 of which is able to move
inwards and outwards, for example by forming the base
as a piston which can be moved to and fro. The device
200 comprises a first filling component 206 which, as
seen in the direction of rotation of the drum 202, is in this
case located upstream of the highest point of the path of
the drum 202. On reaching the first filling component 206,
the base 205 of the corresponding mould cavity 204 is
in a position which is located towards the outside with
respect to the final thickness of the product which is to
be produced. The filling component 206 is then used to
fill the mould cavity 204 with a (meat) mass. Then, the
base 205 moves inwards, and a hollow is pressed into
the (meat) mass by a hollow-pressing component 210
which is located along the drum 202. The hollow may be
of any desired form, including an annular recess. Then,
a portion of filling is placed into the said hollow by means
of a filling-feed component 211. The filling may be liquid,
but could also be solid, for example a block of frozen
sauce or an edible body. In the case of a solid piece of
filling, it would be possible to dispense with the operation
of forming the hollow.
[0121] After the filling has been placed in the hollow,
a second layer of the meat mass is placed into the mould
cavity 204 with the aid of a second filling component 213
which is located downstream of the first filling component.
By introducing meat mass using the second filling com-
ponent, the filling is completely enclosed between the
two layers of meat mass. Furthermore, it is now possible
to exert a fixing pressure on the mass in the mould cavity
204, preferably in one of the ways described above, for
example at the location of closure component 214. Then,
the moulded product with the internal filling can be eject-
ed from the mould cavity 204, during which operation the
base 205 is moved outwards.
[0122] It will be clear that a product composed of a

23 24 



EP 1 525 799 B1

14

5

10

15

20

25

30

35

40

45

50

55

plurality of layers can be formed in each moulding cavity
using a device which comprises a plurality of filling com-
ponents which are arranged one behind the other in the
direction of rotation of the drum, with the mould cavities
which move past the filling components having a move-
able base, which base is then moved in a stepwise man-
ner in order to increase the size of the mould cavity and
in order to be able to accommodate a new layer of (meat)
mass. This measure could also be combined with a filling
component as described with reference to Figure 14, so
that various layers can be formed both in the thickness
and in the width of the product.
[0123] In a variant which is not shown, no filling is in-
troduced into the product, but rather two products which
are separated from one another by a film or the like are
produced in one mould cavity. This is possible by arrang-
ing a film over the outside of the mould cavity after it has
moved past the first filling component 206, after which
the base of the mould cavity moves inwards, and then a
following product is formed on the film by means of the
second filling component 213. As an alternative to film,
a loose disc could also be used.
[0124] Figure 15b shows a moulding device 230 with
two drums, 231 and 132 respectively, which are posi-
tioned next to one another and are each provided with
associated mould cavities 233 and 234 on the outer cir-
cumferential surface. The drums 231 and 232 are driven
in rotation in opposite directions but at the same circum-
ferential speed, by means of drive means (not shown).
Furthermore, the cross-sectional dimensions of the
openings of the mould cavities 233 and 234 are identical,
so that, given a suitable arrangement of the drums 231
and 232, it is possible to make two mould cavities 233
and 234 accurately adjoin one another. In this case, the
delimiting edges of these two mould cavities bear tightly
against one another. To allow the drums to rotate, it is
possible for one of the drums to be moved sideways to
and fro with respect to the other drum during rotation. As
an alternative, the delimiting edges of the mould cavities
of one or both drums could be designed in such a manner
that they can be compressed resiliently.
[0125] Each drum 231 and 232 has an associated fill-
ing component 235, 236, by means of which meat mass
or the like can be introduced into a mould cavity. On the
downstream side of each filling component 235, 236,
there is an associated closure component 237, 238 with
dimensions which are such that the component closes
off a mould cavity at least while the mould cavity is still
in communication with the filling component. In this way,
a completely filled mould cavity can be obtained in both
drums, with the mass in the mould cavity projecting out-
wards with respect to the plane running across the de-
limiting edges of the mould cavity. As the drums 231 and
232 rotate further, the filled mould cavities then come to
lie next to one another, with the delimiting edges of these
mould cavities adjoining one another in a sealed manner
and thus forming a completely closed space. By means
of this measure, the mass in this space is compressed

with respect to the situation after it has moved past the
filling component, so that by means of this compression
the mass in the closed space is subjected to a fixing pres-
sure. Obviously, it is also possible to provide additional
measures for controlling the fixing pressure, for example
the use of film between each of the drums and the mass
which is to be fed, and the exertion of a gas pressure
between the drums and the film at the time at which the
two mould cavities adjoin one another.
[0126] The fixing pressure produces adhesion be-
tween the pieces of meat, after which the meat product
p can be removed as a cohesive unit and can be dis-
charged via conveyor device 240.
[0127] It will be clear that the device 230, instead of
having drums 231 and 232, may also be produced with
two turrets which run past one another, in which case,
for example, the path over which the mould cavities adjoin
one another, and therefore over which the fixing pressure
prevails, can be extended further.

Claims

1. Moulding device for moulding three-dimensional
products from a mass of foodstuff which is suitable
for human consumption, comprising:

- a pump device (72,142) for pumping a mass,
preferably a meat mass,
- a drum (70; 202) which can be rotated in a
direction of rotation by associated drive means
and is provided with mould cavities (204), which
mould cavities are each delimited by associated
walls, a base and have an opening which lies
opposite the base,
- a first mass-feed component (141; 206), which
is arranged in a mass-feed position along the
path of the drum, for the purpose of feeding a
first mass to the mould cavities, which mass-
feed component is coupled to the pump device
for supplying the first mass,
- closure means (214) which act downstream of
a mass-feed position for the purpose of closing
the filling opening of the mould cavity, charac-
terised in that the moulding device further com-
prises a second mass-feed component (141;
213), which is arranged in a mass-feed position
along the path of the drum, for the purpose of
feeding a second mass to the mould cavities,
which second mass-feed component is coupled
to a pump device for supplying the second mass.

2. Moulding device according to claim 1, wherein said
first mass-feed component (206) is arranged in a first
mass-feed position along the path of the drum, for
the purpose of feeding a first mass to mould cavities,
and wherein said second mass-feed component
(213) is arranged downstream of the first mass-feed
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component for the purpose of feeding a second mass
to mould cavities.

3. Moulding device according to claim 2, in which the
base (205) of each mould cavity is moveable in order
to selectively increase and reduce the volume of the
mould cavity, and in which the device is designed to
move the base of the mould cavities into a first po-
sition at the location of the first mass-feed compo-
nent, in which first position the mould cavity has a
first volume, and, when the mould cavity is clear of
the first mass feed-component, to move the base
into a second position, in which the volume is greater
than the first volume, in order for the second mass-
feed component to top up the mould cavity.

4. Moulding device according to claim 2 or 3, in which
a hollow-forming component (210) is arranged be-
tween the first mass-feed component and the second
mass-feed component, which hollow-forming com-
ponent is designed to form a hollow in the mass
which has been fed by the first mass-feed compo-
nent, and in which a filling-introducing component
(211), which is designed to introduce a filling, pref-
erably an edible filling, into the hollow, is provided,
preferably arranged between the hollow-forming
component and the second mass-feed component.

5. Moulding device according to claim 2 or 3, wherein
a filling-introducing component (211), which is de-
signed to introduce a filling, preferably an edible fill-
ing, into the mould cavity, is arranged between the
first mass-feed component and the second mass-
feed component.

6. Moulding device according to one or more of the pre-
ceding claims, in which a plurality of pump devices
(72, 142) are provided, which are each connected
to an associated connection of a common mass-feed
component (141), which mass-feed component, at
each connection, comprises an associated system
of passages with branching passages and a plurality
of outlet nozzles for each system of passages, in
such a manner that outlet nozzles belonging to dif-
ferent systems of passages lie at each position
where the mould cavities of the drum move past the
common mass-feed component, and strips of mass
(145, 146, 147) which emanates from different pump
devices come to lie next to another in each mould
cavity.

7. Moulding device according to one or more of the pre-
ceding claims, in which a pump device is an extruder
(72, 142), e.g. an extuder fed from a storage con-
tainer for meat.

8. Moulding device according to one or more of the pre-
ceding claims, in which said closure member is a

stationary plate (214) or a belt.

9. Moulding device according to one or more of the pre-
ceding claims, in which the device comprises a sta-
tion positioned along the path of the drum and adapt-
ed for treating the surface of a mass inside a mould
cavity, e.g. for applying a layer, e.g. of a breadcrumb
material, or a layer which prevents or reduces adhe-
sion to a meat mass which is subsequently intro-
duced in the mould cavity, e.g. a spraying device, or
for providing a pattern on the outside of the products
which are still in the mould cavities, e.g. having a
belt with a profile or having a heated stamp with a
suitable pattern.

10. Moulding device according to one or more of the pre-
ceding claims, in which the moulding device com-
prises two drums which are positioned next to one
another and are each provided with associated
mould cavities on the outer circumferential surface,
wherein the device is adapted to drive the drums in
opposite directions at the same circumferential
speed, so that two mould cavities accurately adjoin
one another.

11. Moulding device according to one or more of the pre-
ceding claims, further comprising a conveyor mech-
anism for discharging moulded products that have
been removed from the mould cavities at a removal
position along the path of the drum.

12. Moulding device according to one or more of the pre-
ceding claims, wherein said mould cavities are dis-
tributed over the outer circumference of the drum
and are open on the outer circumference of the drum.

13. Moulding device according to one or more of the pre-
ceding claims, wherein the drum is provided with
connecting passages for compressed air or vacuum,
which connecting passages lead to the mould cavi-
ties.

14. Method for moulding three-dimensional products
from at least one mass of foodstuff which is suitable
for human consumption, such as at least one mass
which predominantly comprises pounded meat,
wherein use is made of a moulding device according
to one or more of the preceding claims.

Patentansprüche

1. Formvorrichtung zum Formen dreidimensionaler Er-
zeugnisse aus einer Masse eines Nahrungsmittels,
das für menschlichen Verzehr geeignet ist, umfas-
send:

- eine Pumpvorrichtung (72, 142) zum Pumpen
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einer Masse, vorzugsweise einer Fleischmas-
se,
- eine Trommel (70; 202), die in einer Drehrich-
tung mittels zugehöriger Antriebsmittel gedreht
werden kann und mit Formhohlräumen (204)
versehen ist, die jeweils durch zugehörige Wän-
de und einen Boden begrenzt sind und eine Öff-
nung besitzen, die gegenüber dem Boden an-
geordnet ist,
- eine erste Massezufuhr-Komponente (141;
206), die in einer Massezuführposition entlang
der Bahn der Trommel zu dem Zweck angeord-
net ist, um eine erste Masse zu den Formhohl-
räumen zuzuführen, welche Massezufuhr-Kom-
ponente mit der Pumpvorrichtung gekuppelt ist,
um die erste Masse zu liefern,
- Verschlussmittel (214), die stromabwärts einer
Massezuführposition wirksam sind, um die Füll-
öffnung des Formhohlraumes zu verschließen,
dadurch gekennzeichnet, dass
- die Formvorrichtung ferner eine zweite Mas-
sezufuhr-Komponente (141; 213) umfasst, die
in einer Massezuführposition entlang der Bahn
der Trommel zu dem Zweck angeordnet ist, um
eine zweite Masse zu den Formhohlräumen zu-
zuführen, welche zweite Massezufuhr-Kompo-
nente mit einer Pumpvorrichtung gekuppelt ist,
um die zweite Masse zu liefern.

2. Formvorrichtung nach Anspruch 1, wobei die erste
Massezufuhr-Komponente (206) in einer ersten
Massezuführposition entlang der Bahn der Trommel
zu dem Zweck angeordnet ist, um eine erste Masse
zu den Formhohlräumen zuzuführen, und wobei die
zweite Massezufuhr-Komponente (213) stromab-
wärts der ersten Massezufuhr-Komponente zu dem
Zweck angeordnet ist, um eine zweite Masse zu den
Formhohlräumen zuzuführen.

3. Formvorrichtung nach Anspruch 2, wobei der Boden
(205) jedes Formhohlraumes bewegbar ist, um
wahlweise das Volumen des Formhohlraumes zu
vergrößern oder zu verringern, und wobei die Vor-
richtung dazu ausgelegt ist, um den Boden der Form-
hohlräume in eine erste Position am Ort der ersten
Massezufuhr-Komponente zu bewegen, in welcher
ersten Position der Formhohlraum ein erstes Volu-
men besitzt, und, wenn der Formhohlraum von der
ersten Massezufuhr-Komponente freigekommen ist,
den Boden in eine zweite Position zu bewegen, in
der das Volumen größer ist als das erste Volumen,
damit die zweite Massezufuhr-Komponente den
Formhohlraum auffüllt.

4. Formvorrichtung nach Anspruch 2 oder 3, bei der
eine Höhlungsbildung-Komponente (210) zwischen
der ersten Massezufuhr-Komponente und der zwei-
ten Massezufuhr-Komponente angeordnet ist, wel-

che Höhlungsbildung-Komponente dazu ausgebil-
det ist, um eine Aushöhlung in der Masse, welche
durch die erste Massezufuhr-Komponente zugeführt
ist, auszubilden, und bei der eine Füllung-Einsetz-
komponente (211), die dazu ausgelegt ist, um eine
Füllung und vorzugsweise eine essbare Füllung, in
die Aushöhlung einzuführen, vorgesehen, vorzugs-
weise zwischen der Höhlungsbildung-Komponente
und der zweiten Massezufuhr-Komponente ange-
ordnet ist.

5. Formvorrichtung nach Anspruch 2 oder 3, wobei eine
Füllung-Einsetzkomponente (211), die dazu ausge-
legt ist, um eine Füllung, vorzugsweise eine essbare
Füllung, in den Formhohlraum einzuführen, zwi-
schen der ersten Massezufuhr-Komponente und der
zweiten Massezufuhr-Komponente angeordnet ist.

6. Formvorrichtung nach einem oder mehreren der vor-
hergehenden Ansprüche, bei der eine Vielzahl von
Pumpvorrichtungen (72, 142) vorgesehen ist, die je-
weils mit einer zugehörigen Verbindung einer ge-
meinsamen Massezufuhr-Komponente (141) ver-
bunden sind, welche Massezufuhr-Komponente an
jeder Verbindung ein zugehöriges System von
Durchgängen mit abzweigenden Durchgängen und
eine Vielzahl von Auslassdüsen für jedes System
von Durchgängen umfasst, dergestalt, dass Aus-
lassdüsen, die zu unterschiedlichen Systemen von
Durchgängen gehören, an jeder Position gelegen
sind, wo sich die Formhohlräume der Trommel an
der gemeinsamen Massezufuhr-Komponente vor-
beibewegen, und Bänder aus Masse (145, 146,
147), die aus unterschiedlichen Pumpvorrichtungen
austritt, in jedem Formhohlraum zur Anlage anein-
ander gelangen.

7. Formvorrichtung nach einem oder mehreren der vor-
hergehenden Ansprüche, bei der eine Pumpvorrich-
tung ein Extruder (72, 142) ist, beispielsweise ein
Extruder, der aus einem Vorratsbehälter für Fleisch
gespeist wird.

8. Formvorrichtung nach einem oder mehreren der vor-
hergehenden Ansprüche, bei der das Verschlus-
selement eine feststehende Platte (214) oder ein
Band ist.

9. Formvorrichtung nach einem oder mehreren der vor-
hergehenden Ansprüche, bei der die Vorrichtung ei-
ne Station umfasst, die entlang der Bahn der Trom-
mel positioniert und geeignet ist, die Oberfläche ei-
ner Masse innerhalb eines Formhohlraumes zu be-
handeln, beispielsweise um eine Schicht, beispiels-
weise eines Brotkrumenmaterials, oder eine
Schicht, die ein Anhaften an einer Fleischmasse, die
nachfolgend in den Formhohlraum eingeführt wird,
verhindert oder reduziert, aufzubringen, beispiels-
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weise eine Sprühvorrichtung, oder um auf der Au-
ßenseite der Erzeugnisse, die sich noch in den
Formhohlräumen befinden, ein Muster bereitzustel-
len, beispielsweise mit einem Band mit einem Profil
oder mit einem erhitzten Stempel mit einem geeig-
neten Muster.

10. Formvorrichtung nach einem oder mehreren der vor-
hergehenden Ansprüche, bei der die Formvorrich-
tung zwei Trommeln umfasst, die nebeneinander po-
sitioniert und jeweils mit zugehörigen Formhohlräu-
men auf der äußeren Umfangsfläche versehen sind,
wobei die Vorrichtung geeignet ist, die Trommeln in
entgegengesetzten Richtungen mit der gleichen
Umfangsgeschwindigkeit anzutreiben, so dass zwei
Formhohlräume exakt aneinander angrenzen.

11. Formvorrichtung nach einem oder mehreren der vor-
hergehenden Ansprüche, welche ferner eine Förder-
einrichtung umfasst, um geformte Erzeugnisse, die
aus den Formhohlräumen an einer Entnahmeposi-
tion entlang der Bahn der Trommel entfernt worden
sind, abzufördern.

12. Formvorrichtung nach einem oder mehreren der vor-
hergehenden Ansprüche, wobei die Formhohlräume
über den äußeren Umfang der Trommel verteilt und
an dem äußeren Umfang der Trommel offen sind.

13. Formvorrichtung nach einem oder mehreren der vor-
hergehenden Ansprüche, wobei die Trommel mit
Verbindungsdurchgängen für Druckluft oder Saug-
luft versehen ist, welche Verbindungsdurchgänge zu
den Formhohlräumen führen.

14. Verfahren zum Formen dreidimensionaler Erzeug-
nisse aus wenigstens einer Masse eines Nahrungs-
mittels, das für menschlichen Verzehr geeignet ist,
wie beispielsweise wenigstens einer Masse, die
überwiegend zerstampftes Fleisch umfasst, wobei
von einer Formvorrichtung nach einem oder mehre-
ren der vorhergehenden Ansprüche Gebrauch ge-
macht wird.

Revendications

1. Dispositif de moulage pour mouler des produits tri-
dimensionnels à partir d’une matière de produit ali-
mentaire qui est appropriée pour une consommation
par des êtres humains, comprenant :

- un dispositif de pompage (72, 142) pour pom-
per une matière, de préférence une matière de
viande,
- un tambour (70 ; 202) qui peut être entraîné
en rotation dans une direction de rotation par
des moyens d’entraînement associés et est

pourvu de cavités de moule (204), lesquelles
cavités de moule sont chacune délimitées par
des parois associées, une base et ont une
ouverture qui est placée opposée à la base,
- un premier composant d’alimentation de ma-
tière (141 ; 206), qui est agencé dans une posi-
tion d’alimentation de matière le long du chemin
du tambour, afin d’alimenter une première ma-
tière dans les cavités de moule, lequel compo-
sant d’alimentation de matière est couplé au dis-
positif de pompage pour fournir la première ma-
tière,
- des moyens de fermeture (214) qui agissent
en aval d’une position d’alimentation de matière
afin de fermer l’ouverture de remplissage de la
cavité de moule,

caractérisé en ce que le dispositif de moulage com-
prend en outre un second composant d’alimentation
de matière (141 ; 213), qui est agencé dans une po-
sition d’alimentation de matière le long du chemin
du tambour, afin d’alimenter une seconde matière
dans les cavités de moule, lequel second composant
d’alimentation de matière est couplé à un dispositif
de pompage pour fournir la seconde matière.

2. Dispositif de moulage selon la revendication 1, dans
lequel ledit premier composant d’alimentation de
matière (206) est agencé dans une première position
d’alimentation de matière le long du chemin du tam-
bour, afin d’alimenter une première matière dans les
cavités de moule, et dans lequel ledit second com-
posant d’alimentation de matière (213) est agencé
en aval du premier composant d’alimentation de ma-
tière, afin d’alimenter une seconde matière dans les
cavités de moule.

3. Dispositif de moulage selon la revendication 2, dans
lequel la base (205) de chaque cavité de moule est
déplaçable afin d’augmenter et de réduire sélective-
ment le volume de la cavité de moule, et dans lequel
le dispositif est conçu pour déplacer la base des ca-
vités de moule vers une première position à l’empla-
cement du premier composant d’alimentation de ma-
tière, dans laquelle première position la cavité de
moule a un premier volume, et, lorsque la cavité de
moule est vidée du premier composant d’alimenta-
tion de matière, pour déplacer la base vers une se-
conde position, dans laquelle le volume est plus
grand que le premier volume, de sorte que le second
composant d’alimentation de matière puisse attein-
dre la cavité de moule.

4. Dispositif de moulage selon la revendication 2 ou 3,
dans lequel un composant de formation de creux
(210) est agencé entre le premier composant d’ali-
mentation de matière et le second composant d’ali-
mentation de matière, lequel composant de forma-
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tion de creux est conçu pour former un creux dans
la matière qui a été alimentée par le premier com-
posant d’alimentation de matière, et dans lequel un
composant d’introduction de remplissage (211), qui
est conçu pour introduire un remplissage, de préfé-
rence un remplissage comestible, dans le creux, est
prévu, de préférence agencé entre le composant de
formation de creux et le second composant d’alimen-
tation de matière.

5. Dispositif de moulage selon la revendication 2 ou 3,
dans lequel un composant d’introduction de remplis-
sage (211), qui est conçu pour introduire un remplis-
sage, de préférence un remplissage comestible,
dans la cavité de moule, est agencé entre le premier
composant d’alimentation de matière et le second
composant d’alimentation de matière.

6. Dispositif de moulage selon l’une ou plusieurs des
revendications précédentes, dans lequel une plura-
lité de dispositifs de pompage (72, 142) sont prévus,
qui sont chacun reliés à une connexion associée
d’un composant d’alimentation de matière commun
(141), lequel composant d’alimentation de matière,
au niveau de chaque connexion, comprend un sys-
tème associé de passages avec des passages ra-
mifiés et une pluralité de buses d’échappement pour
chaque système de passages, de telle façon que les
buses d’échappement appartenant à différents sys-
tèmes de passages sont placées à chaque position
où les cavités de moule du tambour se déplace de-
vant le composant d’alimentation de matière com-
mun, et que des bandes de matière (145, 146, 147)
qui émane de différents dispositifs de pompage vien-
nent se placer à côté les unes des autres dans cha-
que cavité de moule.

7. Dispositif de moulage selon l’une ou plusieurs des
revendications précédentes, dans lequel un dispo-
sitif de pompage est une extrudeuse (72, 142), par
exemple une extrudeuse alimentée à partir d’un con-
teneur de stockage pour viande.

8. Dispositif de moulage selon l’une ou plusieurs des
revendications précédentes, dans lequel ledit élé-
ment de fermeture est une plaque stationnaire (214)
ou une courroie.

9. Dispositif de moulage selon l’une ou plusieurs des
revendications précédentes, dans lequel le dispositif
comprend un poste positionné le long du chemin du
tambour et adapté pour traiter la surface d’une ma-
tière à l’intérieur d’une cavité de moule, par exemple
pour appliquer une couche, par exemple d’un maté-
riau de chapelure, ou une couche qui empêche ou
réduit l’adhésion sur une matière de viande qui est
introduite par la suite dans la cavité de moule, par
exemple un dispositif de pulvérisation, ou pour four-

nir un motif sur le côté extérieur des produits qui sont
encore dans les cavités de moule, par exemple ayant
une courroie avec un profil ou ayant une empreinte
chauffée avec un motif approprié.

10. Dispositif de moulage selon l’une ou plusieurs des
revendications précédentes, dans lequel le dispositif
de moulage comprend deux tambours qui sont po-
sitionnés à côté l’un de l’autre et qui sont chacun
pourvus avec des cavités de moule associées sur la
surface circonférentielle externe, dans lequel le dis-
positif est adapté pour entraîner les tambours dans
des directions opposées à la même vitesse circon-
férentielle, de sorte que deux cavités de moule se
jouxtent l’une à l’autre de façon précise.

11. Dispositif de moulage selon l’une ou plusieurs des
revendications précédentes, comprenant en outre
un mécanisme de convoyage pour décharger des
produits moulés qui ont été enlevés des cavités de
moule au niveau d’une position d’enlèvement le long
du chemin du tambour.

12. Dispositif de moulage selon l’une ou plusieurs des
revendications précédentes, dans lequel lesdites ca-
vités de moule sont distribuées sur la circonférence
extérieure du tambour et sont ouvertes sur la circon-
férence extérieure du tambour.

13. Dispositif de moulage l’une ou plusieurs des reven-
dications précédentes, dans lequel le tambour est
pourvu de passages de connexion pour de l’air com-
primé ou du vide, lesquels passages de connexion
débouchent dans les cavités de moule.

14. Procédé pour mouler des produits tridimensionnels
à partir d’au moins une matière de produit alimen-
taire qui est appropriée pour une consommation par
des êtres humains, telle qu’au moins une matière
qui comprend de façon prédominante de la viande
hachée, dans lequel on utilise un dispositif de mou-
lage selon l’une ou plusieurs des revendications pré-
cédentes.
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